Measuring dimethylallyl diphosphate available for isoprene synthesis.
Dimethylallyl diphosphate (DMADP) is a central metabolite in isoprenoid metabolism, but it is difficult to measure. Three different methods for measuring DMADP are compared, and a new method based on the conversion of DMADP to isoprene using recombinant isoprene synthase is introduced. Mass spectrometry is reliable but does not distinguish between DMADP and isopentenyl diphosphate. Acid hydrolysis is reliable for measuring DMADP in bacterial extracts but overestimates DMADP in plant samples. To measure the DMADP in chloroplasts, light minus dark measurements are normally used. Chloroplast DMADP amounts measured using acid hydrolysis and a mass spectrometric method were comparable in this assay. Post-illumination isoprene emission tended to slightly overestimate chloroplast DMADP concentration. The DMADP pool size in bacteria is highly regulated, consistent with previous observations made with plants. DMADP is a very labile metabolite, but four methods described here allow measurements of samples from plants and bacteria. The use of recombinant isoprene synthase can greatly simplify the analysis. The various techniques tested here have advantages and disadvantages, and it is useful to have more than one method available when studying biological isoprene production.